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In addition to transcription factors, pancreas formation also requires a series of initial and secondary inductive signals emanating from surrounding mesodermic tissues. Early events that define and pattern the region of the endoderm which will give rise to the pancreas are undefined but a pre-patterning of the endoderm seems to occur that will define and specify the arca of the embryonic foregut from which the pancreatic buds will form. Spatial expression of members of the hedgehog family in the endoderm strongly suggest such a patterning of the foregut [h]. Although both Sonic hedgehog (Shh) and Indian hedgehog (Ihh) are expressed along the entire endodermic gut, the region that will give rise to the future pancreas does not express either molecules ( Figure  la ). -l'he region devoid of hedgehog expression also coincides to the region where Pdxl will first be expressed [7, 8] Pancreas development also requires signals originating from the pancreatic mesenchyme (Figure lb) . These signals will determine the exocrine-endocrine tissue ratio in the pancreas. The mesenchyme is particularly important in stimulating exocrine development while restricting endocrine differentiation. Studies have shown that the removal of large portions of the mesenchyme in pancreas organ culture will abolish development of the exocrine cells and promote exclusive differentiation of the epitheliurn into endocrine tissue (141. One of the secreted mesodermic factors that could participate in the induction of exocrine development is follistatin, an inhibitor of fatcars important for cellular differentiation such as activin and bone morphogenetic protein 7. Indeed, follistatin can replace the effect of mesenchyme on exocrine differentiation in organ culture assays [1.5"]. Fohtatin is also expressed in the pancreatic mesenchyme during embryogenesis. As activin is known to stimulate endocrine differentiation, it is conceivable that follistatin restricts the effect of activin on the epithelium and therefore favours exocrine differentiation.
Pancreatic transcription factors and diabetes
In general, it is assumed that most cases of non-insulindependent diabetes mellitus (NIDDM) are the results of polygenic disorders: however, several monogenetic forms have been identified. Maturity-onset diabetes of the young (MODY) is characterised by autosoma] dominant inheritance and defects in insulin secretion causing an early onset of NIDDM, usually before the age of 25. Members of the hepatocyte nuclear factors (HNF) family turned out to be responsible for different types of monogenetic MODY. Recent findings [16, 17] have shown that mutations in the homeobox-containing gene HNF-la: and in the orphan nuclear receptor HNF-~CX can be associated with MODYl and MODY3 respectively. These mutations interfere particularly with the transactivation, dimerization and DNA-binding activities of the HNF-proteins. implying that the diabetic phenotype is caused by loss in the regulation of HNF target genes. Transgenic mouse models and analysis of the mutated proteins showed that HNF-la and HNF-4a participate in the control of glucose transport, glycolysis and insulin-secretion processes [ l&19']. In addition, HNF-3a, -p, -y , HNF-4~ and possibly HNF-6 are also expressed in pancreatic islets and are therefore probable candidates for new MODY genes [ZO] . This is supported by the finding that HNF-la, HNF-4a and their respective target genes are regulated by HNF-3a and - 
